Profibrillatory actions of pinacidil in a conscious canine model of sudden coronary death.
Pinacidil is one of a number of new antihypertensive agents possessing an action that involves an enhanced potassium efflux in cardiac and vascular smooth muscle. An associated feature of pinacidil is a shortening of the cardiac action potential duration, which may constitute a potentially proarrhythmic effect. The present study evaluated pinacidil (0.3 mg/kg/h i.v. for 6 h) on the postinfarcted canine heart in a subset of dogs unresponsive to programmed electrical stimulation during the subacute phase of anterior myocardial infarction, and known to be at low risk of ventricular fibrillation in response to acute posterolateral ischemia. Results were compared with a comparable control group of vehicle-treated, noninducible animals. Nonsustained ventricular tachyarrhythmia developed in 2 of 15 pinacidil-treated animals as compared to the initiation of ventricular tachycardia in 1 of 16 postinfarcted hearts (p = 0.96) in the control group. Thus, pinacidil did not alter the responsiveness of the postinfarcted heart with respect to the electrical induction of tachyarrhythmias. The subsequent development of an acute ischemic event at a site remote from the previous myocardial infarction was associated with a greater incidence of ventricular fibrillation within 1 h from the onset of ischemia in the pinacidil-treated animals (9/15; 60%) as compared to the control group (1/15; 6.7%; p = 0.007). The 24-h cumulative mortality, likewise, was greater in the pinacidil-treated group [13/15 (87%)] as compared to the vehicle-treated control group 3/15; 20%; p = 0.001. Significant cardiovascular and electrophysiologic effects of pinacidil included an increase in heart rate (124 +/- 6-143 +/- 10 beats/min, p less than 0.05) and reductions in the refractory periods of normal (178 +/- 2-166 +/- 4 ms, p less than 0.05) and peri-infarcted (170 +/- 5-185 +/- 5 ms, p less than 0.01) myocardial regions. It is concluded that pinacidil does not alter the responsiveness of the postinfarcted heart to programmed electrical stimulation. However, in the presence of a superimposed acute ischemic event, pinacidil increases the potential for the development of ventricular fibrillation in a subset of postinfarcted animals that otherwise show a low risk with respect to the development of lethal arrhythmias. It is hypothesized that the increased tendency to develop ventricular fibrillation is associated with the pinacidil-induced reduction in the ventricular refractory period. This conclusion is consistent with the known ability of pinacidil to enhance potassium efflux during myocardial repolarization and to decrease the duration of the action potential.